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ABSTRACT 

PROBLEM TO BE SOLVED: To provide an electrooptical device capable of 
preventing deterioration in frequency characteristics caused by a high 
power external switch that is connected to opposing electrodes, and 
reduction in the number of gradations. 

SOLUTION: The device has a plurality of source signallines, gate signal 
lines, power source supplying lines, power control lines and pixels. The 
pixels have switching TFTs, EL driving TFTs, power supply control TFTs and 
EL elements. The power supply control TFTs control the potential difference 
between cathode and anode electrodes of the EL elements. 
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3. 



T, 

WfE^2(DTFT®y-xlSiS<hH^-f>^««. 

ttlBO LED Oii!il*«ffi55i«St« tg5i^$nT*5 0 . 

mmwkomm-ffi'^n^n^-r^m^^ i ot f T®y 

mwm<Dmmti^^n^n^-r^mti^ 3 cdt f t 

[if*«23 ^lOTFTt, ^2©TFTt, 
TFT<t, OLEDt, ^10Bi»t. ^2©Ellt* 

«aiail2 0TFToy-x<s«tHU'f><i««, 

\mUm2<Dmm\Z. fc^-T^ttWIBmSOTFTOy 

H u-r >msL(D-:^\z%%mzmm^nxii 

iiiam3 0TFT©y-:;^<g«tHW ><s«offis;&fc 
msBo L E D©iia*«ad««^wtg5«i5snTi3 D , 
wia«is:©ii**«-e-n^n#-r5ffif3Bfg 1 ©t f xoy 
- wiB^ 3 <Dmmzm%m\zmm^nxi& 

MiB«»oiBmA«-^n^n*-r -sWE^ 3 ot f Toy 
m^mA<Dwm\zfm.mzim^nx\^^ 

[W^«3] ^l©TFTt. W.2(DT¥Tt, ^3C0 
TFTt, OLEDt, ^lOiBilSi. ^2C0EIS<!:^ 

iflB^ 1 (DT F Tcoy-X^igct H >mML(D-:f3 
tt. «fE»2 0TFTCDy-h«ffi{C«^W{3Si^$n 

0. 

iflB^2 0TFT0y-X«B«ih*W>®lStt, 
«WlflOLEDOiiim«ffi{C. fc'5-;5r«Wiail3 0T 50 
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mmw, 3®TFT®y-7.ffiJ^iHU'-r >ffiJ*oflfi:^{c 
Huf3^ 2 <Dw.mm%mzmm^nx^ d , 
wi3«»©iai!?/5t^-n^n#-rswiam i ©t f Toy 

m^\zmmi\zim^nxi^^ . 
mmwk(nmmti^^n'eti^-r^muy^ 3 <dt f T©y 

m^\zm.%m\z^m^nx\^^^z.t%«^WL 

[^*«4] mOTFT,!:, ^2(DTFT,t, ^30 
TFTt, OLEDt. mi©BBilS<t, m2cDgBi^tS: 

tatem 1 OT F Toy-xjgisi h' i^-r 

tt. tftiBm2oTFT©y-h«fiicsstw{ci^gg$n 

tuie^2®TFToy-X^«i:h*^-r>IB«}i, 
«WaeOLEDOH3|l«ffi{C. fe3-;^ttt3Em3<DT 

F Toy-;^ffi«i: H U'-f >ffi«o-;^tS^Wfc«gg 
tdte^ 3 CDT F Toy-xM^t K l/^r >ffli^®ffi;^ic 

BfifBiti&®ii^*^^n^'n#-r^HfifB^ 1 ®t f T(Z)y 

D. 

«9iB«»oii5iiJ5^^n^-*nw-r-5MiB^ 3 ot f Toy 
5 ] 1 jb^mM 4 © virn*» 1 ^tc* 

V>T, HtIIB^2 0TFTtMIBm3©TFTttffitt*J|^ 
ViT, Wa2Bi!l«««»«T*0, t(JI2^3 0TFT*i 

pf^^^;i^ST ¥TXib^z.t^i^^fr^%im.m.o 

V^T. WtBiiiim«S«lifffiTa&D, WIBm3 0TFT75t 
n ^^^;H!T F TTS* il t *#afr-5f63t^a. 

ViX, mItB1tl§:OOLED«=tttl5!>ta^^rbX*3D, 

mmnx$>^ t ^wmtr^^^mm. 
m^m9] ii*«8{c*5v^x. miBig^j-^^wttit;^ 

#lMti> PPV Wjyx:il^>h':ik» , PVK 



10 



20 



30 
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1] ^mm\^mi(DTFTt. ||2®TFT 

10TFT*^LTWIB^2(DTFT®y-h«ffi{CA 
lam 3 ©T F T ^iO-LTWEOL E Ddi*-rsiiii^«S 

[»JR«12] ^mm\Z^l<nT¥Tt. ^2<DTFT 

#®5-^CDl t*-y ^1(DTFT*^LTME^2 
K)TFT(7)y-h«ffi{CA:'3$n, 2 O 

T F T © H K >«M*^*(Ham 3 ©T F T ^^fhUTME 

o L E Dd«*-r«ii3R«atc«£n, 20 

2° : 2-' 2'" "T^^n^^t^i^mt-T^fg 

Cf»«Ji 1 3] «*3i 1 1 ^rz\mii^m 1 2 wv^-rn*^ 

l^iciiViT, MIBl7^-A«iia<i:«l/6 0 sJJAT 

[0 0 0 1] 30 

feOLED (OLED : Organic Light EmittingDevic 
e) KSSt*A*-*JOMCitAbfcOLED/'?^ 
il/fcBHTS. ^OLED/1:^;i/t3>hP-^* 

^tri C^5-|^gL;t. OLED^va.-;KcM-r^o 

:^j:*5*BJiji*:|'*5ViT> O L E D/1:^^;URt>'0 L E D^r 
[0 0 0 21 

[«e*©SI(5] jfi¥> S«±!'TFT^£Jgfie-r^S«75« 40 

mmmm^^tix^^^. mz. 3j^uvun>iK<&fflii 

FTctOfe«#5im^l&a (^eU5^^' tfcVi^) 

mu±.\zm^\.timmm^'vno^t.ifi^mt.is.-DX\,^ 

[0 0 0 3] :iOct3/ci:7i7x^':/vhUi7XS^S^g 

atj, m-'^u±.\zm^fs.m^^mi-^^*)'^ts^tx 50 
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[0 0 0 4] ^bT^StC, g^Tt^^^tLTOLE 

tt=tttlELx'i'X7'U-r (OELD rOrganic EL Displ 
ay) Xtt*ttl7'f hX5<7X'r>i^iS<'f^-F (OLE 
D : Organic Liglit Emitting Diode) tfefftSnxVi 
■5, 

[0005] OLED«g ^^^-t^tzi^m^m^^ 

<- mm^^mm. (lcd) xmizn^^y-^vtm 
^-fmm\t\zm.m.xh^t^\z. ^m^\z^mitm 

l\ ^(Dfzlt). jfi¥OLED$fflVifc%^SS«. CR 

[0 0 0 6] oLED«, mm^mA.?>zLtx^±-r^ 

Jl'5^'yfe>X (Electroluminescence) )5t#S>fl-5* 
^mzi5lf^)l5^yt>7.iz\t. -S«i)St»i!i*^e. 

&&^mizm^mff>Hyt (mm t^mmmi&^mi)^?> 
m&^m\zm^m<D^^ oj>m ta^ib^i)^, 

[0 0 0 7] fiis. :^mmmx\i. oLEBommt^ 
m<Dmtzm-f'hnrz±x(Dm^^mmytmt^m-r^o 

AM, lE^mmm, n^mmm^m^^^ti^. m:$imz 
o L E D tt. mm/f&m/fimnimizmm -^nitmrn 

^mLx^r). ^mr^^zisa^x. mm/iE^&xm/ 

[0 0 0 8] fg^SBOBSfW 1 7 0 1 0 2 1 fc* 

-r^ljg^^LTVi-SxT^^t-'jeWTafe'So ■mSPl 7 0 1 

«. i«igc0'>-- hm^i^i 7 0 6 ^^(D^J-xm^ 

IS 1 7 0 5 i, 1 7 0 7 t75tStj-f.n 

[0 0 0 9] y-hm^«ii 7 0 6oiot, v-xm 

^«gl 7 0 SCOl-Ot, mm^^i^mi 7 0 7©lOi:Sr 
*T-5«HJ^*^lii# 1 7 0 2 {Cffiaf-So lis^aiS 17 0 1 
(cti, T h U i 7 O 2>0tE^J$nT 

ti^o ^lli^l 7 0 2lC«OLED 1 7 0 3 *^l9:lt?.n 

OLED 1 7 0 3tt»ffi<»:^ffi**bT*50, 
*qB«B#Ttt. I«fii<&iiii^«« (mio«S) tUTffl 

v^-3«^i2iges$^i^i«« (M2(D««) mTS, mm 
^mmmmthxm\^^?>m^\tmm^M\^nmtw^. 
[0 0 10] OLED 1 7 0 3t^^-r^^x(DMmmm 
oLED/-^:^)\/<Di^mzm»<brLfzmmi 70411 
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('*3V5T, *frfi]««<hDii^«ffiora®«ffi*, OLED 

[0011] lisg 1 7 0 2 <Dm±m^m2 2 ti^-fa ib 

J^l 7 0 OL EDI 7 0 St. :^^y^>^mi- 
<tLT«li6-r^mi®TFTl 7 0 8<h, OLED17 

*J»1--5^2®TFT 1 7 0 9<!:, a>x>-tt ({^^^ 
a) 1 7 1 0 i^fi-LTU^o 

[0012] ||1«TFT1708 <D^'- h«ffitt, 
-hm^«Sl 7 0 6iCfti!?i!$nTVi-l). ^1©TFT1 10 
7 0 8(DV-7.IS«<l:H^-r>1S«H, 

;Hf^/5^A;^$nsy-xm^«ii 7 0 511, fe^-^ 

*^'^2 0TFT 1 7 0 9 0y-h«fiH;SSg$nTVi 
[0 013] m20TFTl 7 0 90y-X<S« 

t F u-^ >mmu. -Mtmmmn 1 7 o 7 5 

-*tSOLED 1 7 0 3®iiii!l«ffi(Cgi^^?nTli-5. 

*fcn>5='>-y-i 7 1 o*^*-r^2o®«ffi(i, 
«ag«t$&«Sl 7 0 7<i:«mW(CSi^$nT*JD, ho- 
Ijit. ^2®TFT1709 ©y- h«StC«^»Cg5 20 

[0 0 14] 02 iRzsm2 2\z^Lrc^9tmm 

So 

[0 0 15] nt'-7 hOxv^;Uffl^^fflUT**5fT 
e>«-&, 17W-AffiW^&^;5:<tt)nffl©it^7k- 

[0 0 16] $-r*§ii*»iWT«, ^TOOLED 1 

7 0 3 0^r6]fistt, nmi 7 0 4iz^^x. mm^n^ 
mi 7 0 7 0m&tm\:^M^\zuftnx\>^^. ^lx. 
mik(D^-hm^mi 7 0 5*^ii!ca*?$n, #y-h 
mnm\z^'- hmmtmm-^nrcf^ 1 cdt f t 1 7 0 s 
Amizyt>izf3.^, ts.i5:^mmmizi5\.^x. mnmam 
mn^tit. mm^mizy-hmmi()mmnft^x 

[0017] ^ LT. m^(D^v-7.m^m 1 7 0 e 4o 

^^LX. KxviS';Hi^*t^2 0TFT®y-h«S 
\ZXiJ-^n^o Sfc. a>-r>+H 7 1 0(c:*3t,iTx>? 

[0 0 18] xviS'jKt^ti roj ^rz\t rij oifs 
SWLTt^s. roj t rij ox>?3';i/ffi^tt-¥-n-€^ 
tiH i ^tziiLom^-rm^<Dm&^^-r^m^^Mm. 
-r-5. 

[0 0 19] ^UT, ^T0y-hm^«|l 7 0 6*ia 
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jo, iii^icx>?:?';v«^*A;'j-rsiti, ^2®tft 

1 7 0 9®y-h«atcxvi5';i/fl^^A;'3-rsct^ 
s*t-s. mm^i 7 0 1 o±T©pimcx viS'Mf ^ 

[0 0 2 0] ^x<Dmm^zy'i?^)m^^^xtl-^n^ 

^smmm^^n^t. mmi 7 0 4iij;oT, ^x<d 

OLED 1 7 0 3«*t[6]«ao«ffi*^*^{bL, ^flSj^ffi 

1 7 0 7 t(Df^\zmm^±\^^. 
[0 0 2 1] is.ii. m^TL^mmz^\^xmm\zxti^ 
nrzy^'j^m^f)^, roj (Dmn^^hx\^rz^^. 

y^2(DT¥T n 0 ttiKi. OLED17 03 

\m%\.fs.^^. mz. rij ©if^$wLTVifc»-&, 

^20TFT1 7 0 9tt:t><i:^cC^, -^Oi^*, OLE 
D 1 7 0 3 Oii!i|itlttffitC«jB«t«&«g 1 7 0 7 (0%m^^ 
;ie.ns, J;oT, *fl$I«a<h«3lg««&it«l 7 0 7<i:0 
^(c4Cfc«ffi*^. OLED 1 7 0 30Bii*«ffii:*f[B] 
«ffi©rBlt'EPiO$n. OLED 1 7 0 SH^^-T'S. 

[0 0 2 2] fiij. «*KSKic^5^^«.^[^FI«ffioi|J^ 
fi, siis«*&i»i 7 Q 7 (r>mm.iimmw&\z^-fLi^nit 

t^. OLED 1 7 0 3t3|gA*'r7X©«)I*t*^A>?>cfc 

[0 0 2 3] Z.(n^o\Z. xv^';i/ft^*^#-r-5lf«{C 
ctoT, OLED*t^^-r^/i^L7iVi;5^;5tilJ?$n, ± 

x(Dnmti^-'^\z^m^n o o 
[0 0 2 4] nm<D^^-:ryv-h,^m^^r^^7nm 

[0 0 2 5] 

^m^^m^^x^^s^'^o^%^m.x\t. ^^gs^ 
izMWLLitm'^. mmmmiRL. mmw>^mzi^^ti 
««E*i«En«. c©««fttOLEDKii«ffi**ij»-rs 

So 

[0 0 2 6] f!7tgS(C*3tiT, 2 0 0 c d/m'©^ 
»mA/ c m» ©«8fEdiiiJST*5. 
5mA/cm'O^r«lf8)t$tlEf*fflViT4 0'r 

5Atfs.K). ^:kfJ.h<Dtti-DXL^Oo 

[0 0 2 7] -tstiz. mm(Dx^ y^\z\mm<Dmmm 
ti(Dmm^msbi;,tix^K). z<Diimmti(D±mi. is 

[0 0 2 8] ^fc, ±iEL;tf63tS«T«, |igiliic*i# 

<;^4{;:onTl7l^-A«IWo^i'tiJlS:fcii^. BKiIeI 

oi7.-( y^mmi.^'&\t.. mm.mtstim<ti^\z-Dtix 
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[0 0 2 9] :$.^m\mytmm(D:km^h\zff^u±<^^ 
t-r^o -r^ito%> oLEDK»i«ffii&*!ip-rs«Mo 

[0 0 3 0] 

iOLEDOIiimmatcDffitC. »TfclC*>'5 l:3TFT 

yfiimn^n-z\^^^i:vT<J:iYV^ymmM. OLE 

[0 0 3 1] ^bXW!mfB3(DTFT<D7.-<y^>if 

[0 0 3 2] ±mmmzj:-ox. oLED<DM\^mmiz 

1S{'-^0«E$#;iTV^Tfe, OLEDK»«BES$iJ 
»-r«.;i<!:diT#5, figoT, 20 

[0 0 3 3] -g-LT. m3 0TFT©X-f >7^>^^«. 
^ 3 OT F Toy- h««CEPl)p-rS«£ETSiJ«l-r2. 11 

ta^x^. ^3 0TFToy-^«a{I^Js^:^^:«alE 

[0 0 3 4] tSe-aX, jl*|fiJ«ffi©««d«WrSX^>>5^ 

[0 0 3 5] fS.^, *f8igo5S^g«fc:*JViT, TFT 

l/ifc h 7 > iS' T* o T t> Al/i. 
[0 0 3 6] 

mm(Dmm(Dmm] mi\z. *^Hjo^3tss©:/a 40 

-yi^a^r^-To iaio^^gB«. Hsaei 01. y- 

xm^ffl'jBftniiJS 1 0 2 , m 1 y- hm^fl!B»iHiK 1 

0 3 aRt;?g2y-hft^l8K»|nIKl 0 3 b*WtT 
fiUKibliltga:. IB2y-hffi#fllKI!ilBl»S©ic«, I9:tt 

y-xm#«iffi»i5ig&<t, »iy-hfi#fiing«iiHiiis 

AcOLEDA^;P±(C)gfig$nTViTfe^Vib, gij^}^ 
fiELTOLED/I^^^Jl/tilgt-SJc'PCLTfe^Vi. 50 
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[0 0 3 7] m2\zmmmi o KDmrn^^To mm^ 

1 0 ^ly-hff^^ (Gl~Gy) ^2 

i^-hff^« (Cl~Cy) t. y-Xft^|g (Sl~ 

sy) t. mm^^i^m (vi~vx) id^isitf-nxii 

[0 0 3 8] H^^i 0 1 \z\f^hu^xmzmik(Dm 
mi 0 4^^mm^n^o ^mmio4\t. mif-hm 

ISO lot. «j|g«ti|i&«iOlOtS:WLTVi-5, 

[0 0 3 9] ^iy-hm#i^G j (j = i~y) t. 
y^2V-hmnwtC] (j=i~y) y-x-ft^ii 
s i (i = i~x) mm^mmv i (i = i~x) 
t^m\^x\^^^mmi 0 4oj£;;^0&0 3(cs-r. 

[0 0 4 01 03t*ViT, Plsgl0 4«, ^lOTF 
T105, ^2OTFT106. ^3OTFT107 

OLED108i:, 3 >x>it 1 0 9 t ^^LTl^ 

[0041] ^lOTFTlO 5 0y-h«ffi[i, ^1 

y- hm^«iG j fc«si!snTi/^s. s^, ^iotf 
T 1 0 5 oy-:^<s«i: H K >li@««, -:^«y-x 

fi^i|«Si{', fc5-;^«^20TFTl 0 60y-h 

n.m\zmi^nx\^^. 

[0 0 4 2] m20TFTl 0 6Oy-XfB«th*K 

>ffi««, -;^««S«if&«v i {;:, fc5-;^«m3 0 

T F T 1 0 7 o v-:^ffi«*fctt K >m.mzw^-& 

[0 0 4 3] ^30TFT0y-h«)ffi«, ^2^-1- 
mm^Ci\zmi^tlX\^^o ^30TFT0y-X^ 
KK>fB«05-^. ^2 0TFT 1 0 6 0y-:;^ 
ffiJt^SrctJHK>ffi«t^ij^bTVifcCVi;^;0^ OLE 

D 1 0 8*t#-rsii8mas(cigi^3nTVi?), 

[0044] 3>x>-y-109«, ^2OTFT106 

oy-h«ffit. «iB«^*&i»v i toratcj^^^tiTVi 

:3>x>-9-l 0 9«£>-rLfcKtt^iJJS«7^ 

[0 0 4 5] OLED 1 0 8«|^ffit|^ffii:. RRffitiS 
ffi<!:ora{Ci8tte.nfc*«l5g)t»<h**-LTliS. 

[0 04 6] miOTFTlOS. ^20TFT 

106> ^3OTFT107«. n^^^JI/^T F TT 
*oTfc. v>^\^)VmT¥TXh-oXhE-hibXh^ 
fctzL. II20TFT1 0 6<i:m3OTFTl 0 7 

offttd«|^i;T*Sc:i*<M*LVi. Itfi^iiBlfS 

««<>:bTfflViS«^, Sg3 0TFTttp^A'^;l'S!T 
FTT*S^tdta*LVi. MJr. |if«*BI««atL 
TfflVi^*^, HSOTFTttn^^-V^^JPSTFTT* 

[0 0 4 7] 017550 3 tS^Lfc^^B^Ofg^ 

g«oe»i;^fe{coViTi5iB^-rs„ :i:iTttnh*<y ho 



[0 0 4 8] 04t:feViT, ««ltt;S'-f AX^r-;i.<£^ 

[0 0 4 9] it]^tf)\z. f^i^-hnmmmmmi 0 

- vm^UG 1 vmmtmm-^nx^^^. i ^ 

^>S®iii^©|ll OTFT 1 0 5*^':t>!Cfj:^„ S 

y-hm#«sc i/5^iis?$n, ^2y-hffi ^inc 1 lo 

3 ©TFT 1 0 7^i:t>\Zti.^. 
[0 0 5 0] ^LT, y-Xffi^«i!;[HlSSl O 2 75^?, 
V-7.m^«lS l~Sx(lA;'3$tl-51b*->hS©xv 
^;i/m#5&^ ^1©TFT 1 0 5S::^^bT^20TF 

T 1 0 6<Dy-hmm\zAti-^n^o ;^:fe*W)(iB«n* 

V^T, xv'^i'Jl/m^ Ti^^lOTFTl 0 5*^LT^ 

20TFT1 0 ecD^'-hmmizxij-^n ^^t^. 
[0 0 5 1] 'f'J^)vmmt roj rij 20 

*WbT:teO, roj t rij Oxv^';Ht^«. 

-;^56iLoo«m4*-r?)«^Ta&-5. ^2 
©TFTioett, xv'5';uff#*«wrs roj 
rij ©IflSicJco T, ;i->*fc«;j-7tc^s. 

[0 0 5 2] m2<DTFT 1 0 6*t:t7(Dt#, 

V i OSJEH, O L E D 1 0 8 ^ 
nfcCV\ -^-OiSm, OLEDl 0 Sttfg^bfiVio 

[0 0 5 3] ®20TFT1 0 6di:t>®i:^, B3© 
TFT 1 0 7tt:t>tC;^oTVi?)©T. OLED10 8 

©iii5li«ffi(cmagttiii&i8iv i w«)i75^*^^?,ns„ ^ 30 

Oi^*, OL ED 1 0 8«^3t"r^o 

[0 0 5 4] *^Bjo^^ggtt. fmm^m 

[0 0 5 5] :ioj;5tc:. iv-(yn(DmM\Z7'z^^)V 
mn'iflx-mn^t. oled i o ^ifi%%-t^i)^hfs. 

\^t-^tmn-^n. iy-(y^(Dmm\t.m^^noo m 40 

5^7J^«*^fToTVi^ffiM^a^ffiHTr tPf^^o 

m^r^m^mm^T r 1 tuf^^, 
[0 0 5 6] '^\zw, 1 hffi^«SG 1 (Dmmmi-t 

^iy-hffi#«G2dtaj?$n, miy-hm^n 
G 2 (cy- httffi*t»igg$nTv^^ 2 7<>aoH3g® 

||1©TFT10 5 *^:t>tC;S:0, 2 7<>BOH^ 

ft^dtA:^;^^!^. ^LT, ®2y-h«^||C2*ta 50 
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n^n. 2 ^-f >SCDS5^(l43liT«*|iraT r 1 ifi 

[0 0 5 7] ^bTlpHtiC, ?SD^T®miy-hffl^ 
« G 3 ~ G y RtX^ 2 y- H ffi^i^ C 3 ~ C y *^J(itCii 

Tr itmi^^n^o y(D^^mmmm^n^ 

m\Z 1 k*-;/ hB(7)xv^';Hf^*^'A;^l$n S*T®»i 

[0 0 5 8] -15. 1 k* y hS©xviS';KS#*t^T® 
■*{CA:^$n§BiI, ■l-Vitfe;l^<!:#^ji^5)-«gffiTa 1 

f)m'r^^m\z. mm^(n i k-y haoxv^jpft^ 

®A:^ltMfTLT. ^2y-hm^«ei(j|HlSSl 0 3 b 

(Cct-pT, ^2y- hfi^^ci(Das?75ii^7-r^. 
-^LT, ^2y-h«^iisc i{cy-h« ffi-otfti^s 

nXVi^l^-f >gOiiB5(S0^3 0TFTl 0 7;0t, 

8 0H^Sffifc#^f,n7i<;^c 0. i^-r>g01ii* 
;0^#-r5OLED 1 0 8«, ^T^^-B-T, ^^i^fr 

[0 0 5 9] mmtimfn^nioti\.^mm^im^^m 

diP?^. i7-f>SOiiB3fUc*ViT. ^2y-hffi^ 

iftc 1 ommmit^tnmz^^miT r i 

7L. #^*»iWTdli:fj:5. 
[0 0 6 0] ^bTm2y-hm^«lC 10JiS?Ati^7 
tfcSS0«S8T\ ^^i;m2y-hm^lSC2 0iiJ?*t 
«l7Stl. ^2y-hffl^«lC2ic:^i^$nTliS2 
^'f >S©iiii3ffo||30TFTi 0 7/i«, :i:-y\zts.^. 
^LX. 2y^>S <7)Biii(l®m3©TFTl 0 7/Jt^ 

7tcfd:;&o ckoT, mm^mm(DmRt^o ledio 
8 0mmnmiz^^ibnti<tir)^ 2y-i>s(Dmmt^ 
*-r«o led 1 0 8«, ^x^^ii-r, «**fTb 

[0 0 6 1] ^Lxmmiz. mK)±x<Dm2^-hm^ 
m^zm^m'f-hm^c3-^cy(Dmmm^zm7^n 

mih-^ni>^-^s.y'^u^ti^nmmm^^Lx\^^^, 

±T0^2y-h« ^ISC l~Cy03!J?dti(^75n 
S*T©»IIg|5&*?B*»iraTe 1T»^, 

[0 0 6 2] ^T®^-f >COil*(CfcViT«*^ 

\z. nxsf^iy-hmmGiRzffB2^-hm^mc 
i(Dmni)mti^^n ^Lxiy^ys(Dmm\z. 

i7'f>Boia«ttffi5^*sfT3o-e. i^it^mmr 

dltim TLX^^mmTr 2tf3.^. 

[0 0 6 3] ^hxmm\z. «gtc5So^T®^iy-h 

S^H G 2 ~ G y Rt;^ 2 y- h m^*g C 2 ~ C y ;5^|(B 

ica*?$ti, 2\iyhs<Dy'~y^)vm^A^±x(Dmm 
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[0 0 6 4] ^LT-:^. ^T©H^tC2H-> ha©x 

nt>tji<fi.^. j;oT15-r>Ba)lB^iC*3ViTg^ffl 10 
^Tr2 \m7V, 4m^PHmTd2ttl^, 
[0 0 6 5] ^LTMMC, ±T(Dm2^^-hm^mcl 

2imph-^n^o ±x(Dmmizisi^x, ^2^-vm 
2 Tab -So 

[0 0 6 6] ±5£b^I(if^«mb*>y hSOx>^^;P«^ 

fST d 1 tSSSBMT e 1 tmm-^tlX 
S-r«*^ji*.»IIH (:i©«#»#ji*»iraTa2) *i 

2, Tr3. Tr (m-1) <i:#**«iraTd 
2, Td3, Td (m-1) fe« «*W^1T r 1 <!: 

as^iSMTd 1 tnm\z. ^ti^nm^)L^mm 

al. Ta2, Ta mttBSSBraTel, Te 
2, Te (m-1) t\Z^^X. ^(Dmmffi ffi* 

f)n^o 30 

[0 0 6 7] i5i0J*^;S^D^<-r^AcJi)iC, |gI4T(Sm 

, 1 ^ n STO«*tti8ttraj?-rs "IlgT* 

[0068] m Cn-2 (^T, 0 F^«m=n-2C0 

rm [n-2] t;5:0^*^fT5c ^bT;^:Ot'-y hO 
'fz^^)V^m^X^ Sn«.*T, m [n-2] H>y h 40 

^, S2y-h^#i»«a!#?$nfc**Ta&-5. 

[0 0 6 9] ^LT^^t (m+ 1) Cn-llf-yhB 

m\Z^^-^nx\^tzm Cn-2] e>y h gW^'v^^';!. 
m^tt. (m+l) [n-1] hBOx>'^'JHi# 

\tmisi^nfz^^xh^. "thxiy^y E(Dmm\t 

^S^SS^Tr (m+l) Cn-1] tU^. SS^fr 
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'^(D\ivh(D^zy^)vmmfix ts^n^-^xmm 

[0 0 7 0] ±M\^tzmmt. nt:-7 hgOxv^JPft 

^flmm\zxi]^n^^xmr)mu^f^ri^. ^^mm 

Trm [n-2] , Trn«, *#ji*.»3raTa 

m [n-2] , T an-ifim^-^nxti^i^. 't(n'A\Z 

{tis-r^»#ii^«i mt,m^^n^^x^mfi\xh 

[0 0 7 1] ±T©S^ISrBlT r 1 ~T r ntmi-T^ 
F) <?:ll?^<o 

[0 0 7 2] ^\.xiyv-i^mmmi''&\-i.. nn^i 
So ^LT, i\iyvm(D5'i^'5'mn-i)mm\zxt) 
^Lxnxs±Mhfz WiY^^mmt, 

[0 0 7 3] f85tgli«l#ra(l6 0Jil±O7^-ASa 

igc*^*6 0 j;D'>;^i<;5:?><h. m.%mzmmoy%^'D^ 

[0 0 7 4} Sfc*f8?«Ttt, ^TO#^ji*.ffiW®:g 

7a:i3*O^S^Mrao*$<£T r 1 : T r 2 : T r 3 : 
- : T r (n-1) : T r n = 2'' : 2' : 2' : - : 2 

wcDifi^».^t)-a:T2"isiiso5-^ma ©pgmss^^ff 

[0 0 7 5] \yV-I>.mSi^\ZOLEV>ifl^%\^tc^ 

^mfm^-^<Dmm^iitib^z.t\z^^x. ^my]^- 

n = 8®<t:^, ^8B®«^«|?aTPi**i%^bfe« 
-&Oll«*l 0 0%frSi:, T r 1 tT r 2{C*JtiT 

mmtmythftm-^izit i %ow«*t*iST*, t r 3 

tTrStT r 8^m^Lrzm'^\Z\i6 0%(DWmf)^^ 

mx^i, 

[0 0 7 6] m\iyhS(Dy'>^^)\^imtmm\zm^ii^ 
^n^mt&^mmT amtt. m^mm rmO^g^ J; 

l-nO'S-fe, «^iii?;-SBFflTam;5^*«*^raT rmO 
fi^J;0*)S</iSJ;5 tmx$> ^^t ti^.Z-'^Xh^, 
[0 0 7 7] Sfc«S^»iraTr l~Tr n«. E(D^o 

fs.mnFxmm.^'^xh^\^\ mA.\i\yv-hmm^\z 

*3ViT, T r 1 (D'A\ZT r3, Tr5, Tr2. -tV^ 

b, ^^SBIfflT r 1 ~T r n*tSVMrl[ja:&;^Vi||J^<D 
**^J:0»*LVi. Sfc?B*»!r^Te l~Te n^j, S 
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[0 0 7 9] fd::J3*f|BJ{c*5ViT«, SSfflWt^^i?. 

x(D^^^-^nfi\^\ 10 

[0 0 8 0] fS.^:^mm(DmmX\i. f^2<DTFT0^ 

m±^mtm^^n^, ;i©y-h^«*m2©TFT 

[0 0 8 1] uii. ^'-hmmiim\^^\zm^mizmm^ 20 

TiL, ^lOTFT. ®20TFT*/t«m3®TF 
T{Cfflli5CtfeBl«6T*S. ^10TFT*±l2«lfi)t 
[c:-r?>C<i:fCJ:oT, ^10TFTO:i-7«aE*Tlf-5 
:i<tdiT#«o *fcll2(7)TFTB:tX^3©TFT<£± 
IBMfiitlll-SCtdcfc-pT. llft(I=kS^2 0TFT*fc 
«^ 3 ® T F TO^^b^£«l;tS :i t*«T#5 

[0 0 8 2] ^lO^T'-h ±|Hy-h« 
S i: L D D«« t ftmfS. t) ^c. J: o THE^b-r-S 

tzib. -€-coa/^O^ofc<S«{;-&SnSLDD<S«©* 30 

[0 0 8 3] 

immm] sKnz. :^fim<Dmmm=s:^-r. 

[0 0 84] (*js^j 1 ) :^mmmx\t. m 3 \z^l^ 
mm(D±mwz-Di.^rmM-t^o 

[0 0 8 5] m5iz:^^mm(Dmm(D±mm^i^-r, v 
-xff^^s i mii«s&«v i t. ^ly-hM^ 

i»Gj m2y-hffi^lSC j t*W-rsfig«diiiii3S 

1 0 4izm^-t^. 

[0 0 8 6] ^lOTFTl 0 575t;frf?.y-h€ffi2 40 

0 1 miy- hm^mc j {i-s^wirajBg^nTv^ 

SAc, ^lOTFTl 0 5:^)^W-ri)¥««c|i2 0 2 

-xm^iUS i IC. fc5-:^ttEi|62 0 3*^LTy- 
hE«62 0 4tSig£$nTt/iS, 
[0 0 8 7] y-hEi»2 0 4©-»«, ^20TFT 
1 0 6©y-h««2 0 5<tLT«l«gLTVi-5. »20 

TFT 1 0 6tt^-r^^mi^m2 o et-tstiriisy 
t> o -:^\tmm 2 0 7 ic^igg^nxiis, so 
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[0088] ||3©TFT10 7©y-h«ig2 0 8 

^Tz. mSOTFT 1 0 7;5^*WrS¥«^Jl2 0 9iC"^ 

0 7fc, ho-:^umm2 5o^^Lxmmnm2 1 o 

[0 0 8 9] 2 1 1 «i|i»#:M2 0 2. 2 0 6 t|llB#(C 

T) *PB1ic^^Ty-hE^2 0 4<i:fi;S?.Ci-e3> 

x>iJ-^j^j«LTVi.5, *fc, ^-hmm2 0 4\mm 
m (0*-a-r) ^ra{c^A.T«jsfti&ii6v i tmf3:-DX 

[0 0 9 0] ^Jjo, EI3tCSbfcB^O«|jgtt, mSiZ 

^vtzh<DizmM^nfi\^\ 
[0 0 9 1] mmm 2 > :^mmmx\t, :^fimiz^» 
^%%mm<D. mm(D^m\z^^^xwm-^. 
[0092] 06, m7\z. :^^mm(Dmm(Dm^m^ 

[0 0 9 3] 06 (A) {C:teV^T, 1 2 0 0 tIBsll 

1 2 1 0 timi&LxWLn^rix\,^i,, 11*1 2 o o 

tt. miCDTFTl 2 0 It, ||2©TFT1 2 04 

ll3CDTFT1209t, OLED1205<k, n 
>'r >tJ- 1 2 0 8 t*#LTVi-5. Hig 1 2 1 0 tt, |g 
10TFT1211t. l|2©TFT1214<h, 113 
©TFT1219i. OLED1215i:. =i>x>-y- 
12 18 t^^LTV^-So 

[0 0 9 4] *;tiiiiitil 2 0 Ottv-xm^iKl 2 0 3 
iBigi 2 1 0tty-:^m#i»i 2 i 3*WtT 

V^S. -5-LT, asm 1 2 0 0 liiill 2 1 0 ^1 

y-hffl^i^i 2 0 2<h, ^2^-vm^m\2Q^ 

t. mWik^m 1 2 2 0 t^^WLTVi^So 
[0 0 9 5] 100«ai#ti|i&«S*SID^5BSST**-L 
TViS;i<hCJ;l3. EI3{c:S^bfc«fiKtCjt->CT. 

m^^^M<-^^z.tifix^^. ^tz. mmcDmmm-^ 
mz^tb^mmoiii^m^-^ < t^^<Dx. ^wm%m(D 
%m-^:fsmzumifiWL^-f^nx\^^^m^\zii\^^x. e 
mz^^%(Dmm^^^n^. 
[0 0 9 6] )k\z:^fm(Dmmo)um(D. mfs.i~m^ 

06 (B) (C^-To 06 (B) tC43ViT, 18*1300 

t.mni 3 1 0 td^pj*LT^it?>nTVi^o 

[0097] iii5^1300«, ^10TFT1301 
t. |g2OTFT1304<h, ^3OTFT1309 
t. OLED 1 3 0 5 t, 3>x>-y-l 3 0 8 t^WL 
B^l 3 1 0«, ^1®TFT1 3 1 1 t, ^ 
20TFT1314i:, »30TFT 1 3 1 9 t. OL 
ED13 15i:. =i >x>-y- 1 3 1 8 t^r^tTVi^So 
[0 0 9 8] *^cBP^l 3 0 OtJ^iy-hm^ilgl 3 
0 2 ^#L. iB* 1 3 1 0 fi^ 1 y- hft^lS 13 12 
^&#LTViS. ^LT, H* 1 3 0 0 i. ■* 1 3 1 0 
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y-7.m^^l 3 0 ^2y-hm^lll3 0 

7 1. mm^^mi 320 t^^^hxv^^. 

[0 0 9 9] lOO^iy-hft^^^HD-er^HsgT 
*^'Pf3.\^^t^mt.y)^M<'r^:itf)^T^^o ^fz. SB 

CO 1 0 0] 'A\z:$i%m(Dmm<Dmm(D. mfs.^-m^ 10 

0 7 (A) (C^-r, 0 7 (A) tC*5ViT, ■^1400 

tmmi 4 1 0 t^tp^^LTistt^nTii^o 

[0101] 1 4 0 0 (J, H 1 0T F T 1 4 0 1 
t. ^2(DTFT 1 4 0 4 II3COTFT1409 
t. OLED1 4 0 5i:. 3 >x>1t 1 4 0 8 t^WL 
TVi^o iii*l 4 1 0«, ^lOTFTl 4 1 1 t, ^ 
2®TFT1414i, H 3 OT F T 1 4 1 9 t, OL 
EDI 4 1 St. n>5='>-y-l 4 1 8i*#bTViS. 

[0102] ^Tzmm 1 4 0 0 «y-Xffi^i» l 4 o 3 

DBSSl 4 1 OfSy-Xffi^itftl 4 1 3**LT 20 
V^S. iBS^l 4 0 Oi, Hl^l 4 1 0«. ^1 

y-Nffl^«ii 4 0 2<h, m2y-hm^«ii 4 0 7 
t. nmmm 1420 i^^^tLxv^^. 
[0 10 3] i^(D^2^~-himm^m^'^ommx 

[0 10 4] 'Aiz:^mM(Dmm<Dms<D. ^u^-m^ 

0 7 (B) (I^-r. 0 7 (B) ICiiViT. 08^1500 

tmmi 5 1 0t*iBSLTi9:(te.nTViS. 

[0 1 0 53 BSSSl 5 0 Ott, ^1©TFT1 5 0 1 

^2OTFT1 5 0 4t, ^3(OTFT1509 
OLED 1 5 0 5 i, a >x>'+J- 1 5 0 8 t^WU 
TV^S, B^l 5 1 OIJ, miOTFTl 5 1 1 H 
2®TFT1514t, ^aOTFTl 5 1 Qt, OL 
ED15 15t, a>x>"y-l 5 1 8 tSWLTVi?). 
[0 1 0 6] SfciB^l 5 0 Ott^l'^-'-hm^^l 5 40 
0 2$:Wb. iBI^l 5 1 0\t^lf-himmi 5 1 2 
^*1>TV^^, ^LT. iii?^ 1 5 0 0 1 5 1 0 

ts. 'j-ximmi 5 0 3 t. m2^-hi9^ml5 2 
[0 10 7] i^(Dm2^-hm^m^mf)-^ommx 
m2y-hm^m<Dm^m^-r^ti)ix^^. ianoisc 

^m^ytm(D^yt-r^:^m\zmmi)m»^nx^^^m'^ so 
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{cfev^T, mmiz^^^cDmmitm^ibn^, 
[0 10 8] 7i*5o . mmmitsmzm. 

^^t^^xmm-r^ z. tjo^'T^^o 
[0109] mmi 3 ) *iiis«siTii. 0 3 1 imu 

[0 110] 08Hj3ViT, iB^3 0 4tt, ^1©TF 
T3 0 5, ^2©TFT3 0 6, II3OTFT307 
t. OLED3 0 8t. =i>x>-y-3 0 9 t<&*LTVi 

-So 

[0 111] ^10TFT3 0 5<Z)y-hmffi«, ^1 
hffi^lSG j tC^iii^nTVii). ^1©TF 

T 3 0 5 (Dv-xm^^t h* w ymmt, -?^«y-;^ 

ffi^^SitC> fc^-;^«m20TFT3 0 60y-h 

[0 112] ®2©TFT3 0 60V-XjS«<i:HW 
>®i^«, -;^«OLED3 0 8«)B^«ffi{C. t^- 

:^«^3(DTFT3 0 70y-Xffl«*^cttKI/-r>^ 

[0 113] ^3(7)TFToy-h«stj, m2y-h 

i$.tYV^yW$.(D^-^. ^2©TFT3 0 6®y-X 

^mv i \zm.^nx\^^, 

[0 114] n>x>-y-3 0 9«. ^20TFT3 0 6 

(DV-vwrnt. num^mv i t(omzi^^^nx\^^ 

[0 1 1 51 OLED3 0 8tt|i&«<i:|itSt, mmt^ 

mt<Dmzm^^nit^wm%mt^^\.x\^^, 

[0 116] ^1©TFT3 0 5, ^2 07 FT 

306. ^3©TFT307fJ, n^^^)VmT¥TX 
feoTt), Vi^'^^jVmTFTXh^XhE^^XhA 
Vi, 1t1t\^. II20TFT3 0 6 t^30TFT3 0 7 

««i:LTfflViS«^, m3©TFT«p5^^^;i.ST 

FT-ira6;5.;i<i:/*^MSLVio mz. ^m^mmmmhi. 

Tfflli-5»^, m3©TFTttn5^1':^^;UMTFTTS. 
[0 117] . *3IJfiWi, SIJfi0i|l*fc«2 t 

[0 118] (iisi«sj4) ^mm%^ 
mm(Dmm^^mWi-^^^fzmzm^^^. y-xm^#j 

|gi(j(5i?S> ^i^-hffi^fiiJK«ilHlK®l¥bVi«lfig(^^ 

^^xmmr^, fs-n. ^2y-h«^fflijffi«iipigs«, n 

2.or, z:ii;\m$tmizmiy-hm^mmwim^<D 
m^tz^\'^x<r>^mm-t?>o 
[0 119] m9\zt^mmm(D^^mm<Dmw]m^(D':r 

ayi;m^^r. 09 (A) tty-7.fi^fii|K!(j|5iiiS6 
OlTfeO. ->y hl/'vX^S'e 0 2, yy^^ (A) 60 
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3. vv^ (B) 6 0 4^#LTV^?>. 
[0 12 0] V-Xft^#JiKli)lHlSS6 0 1 \Z^\^X. -> 
-yYV'y7.^&Q2\Z^Uv^{n^ (CLK) *3<tt/X 

i$'-h/^;i/X (sp) if^xn^tx.^. ^y-yVV'JT.di'o 

0 2tt, :in5®i7D<yi?m^ (CLK) jSckl^X^- 

hA°;^7; (SP) {::S^^^-r5>;^m-^^Kfilc^4$ 

[0 12 1] v'^ hl/vT.iS'e 0 2*>5<DiS'-f 5>i^fl 
n-y7T#(CJ;-pTig»li*i$nS= ^i'5>y 10 

OA* <7 7 7 *«^(t e. , Ui^n y 7 r «'iJ-f L fclSilt 

[0 12 2] A'<y7r(CctoTiSafiiffi$nfc3''('5> 
i^ffl^tt, 775^ (A) 6 0 3(lA:^;^n^o 

(A) 6 0 3ii, nt'>y hxv^-ium^srMa-r^^ic 

©Xt— -:^C07-y5"Sr*LTVi-5). ^^y^' (A) 6 0 3 20 

SK1)II1K6 0 1 (Dmits^^X-n^n^rvMv Y<D^V^ 

[0 12 3] fcC*3, yv^ (A) 6 0 3{Cx>^^JKt^ 
*StO>2.trlS(C, v-;/^ (A) 6 0 3*t#-r^^tic(D7> 

lBicx>?iS';i/ffi^*A;bLTfc^ 

(A) 6 0 Sd^WrSlSSfcOXT— v^Wv-yf^SVK^ 

xJ^i5';i/ffl#*A:^;f V^*3l$^^fiM»l$fToTt) 30 

[012 4] (A) 6 0 3©±T©Xx->?07 

[0 12 5] \v-{>%Wm'J-t^h. 7>y^ (B) 
6 Q A\Zvv^y^-i-)\^ (Latch Signal) if^Xfi^Xl 40 
^„ z.(n>vm. vv^ (A) 6 0 3 
nTVi-Sxv^;m^«. (B) 6 0 4l'-^H 

mmsn. (B) 6 O40^;^x-v'©7y5^JC 

[0 12 6] xv^^;Pm^S7y5^ (B) 6 0 4fC2ltH 
VHH^^yy"^ (A) 6 0 3trtt. ->7hV'>?X5'6 0 

[0 12 7] ^(D2)@i(Z)l7>r>WI4'iC«. 775^ 

(B) 6 0 3tc#^jxsn, ■ejii#snTVi-5xv3';i/« so 
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[0 12 8] 119 (B) «miy-hfi^«»lHlSSO 

[0129] mi'f- hmmmm^m gobu. 

^nv7 h^v7.^6 0 6, A<y7T 6 0 7^&#bTV> 
So *fc«^tckoTttl/'^;i'v7 h^WLTV^Tfc^ 

[0 13 0] ^iy-hM^fiiM«j|HlSS6 0 5t::i3l/^ 
T, ->7 MxvXi$'6 0 6;!)^e<Di5'i'5>i^M^;5VN*-> 

7r 6 0 7{rA;^j$n, nmr^7]^uxmf-hm^ 
m\zxti-^n^, 7\^uxm^-hm^m\z\t. i7< 
>:jj-cDH^c97 F i^xmr F T ©y- hmm*mm-$n 

TV^Sc ^LT, 1 7-1'>^i-Oiii*©T Fl/XfflTFT 

[0131] :^mmm\tmmm i ~ 3 1 g fitim^^-^^D 
[0132] (mmm s ) *^Bjo^7tgei^t5v^T. 

-5 T F T * ffl Itnt^Ti S 7i Vic 

[0 13 3] n^mz^ <b\zmmn&(Di&^m 

[0 13 4] ^ft, t^^mm<Dm^\t. mmmi^4(D 

[0 13 5] mmme) *iisi^jt(j, 
g«©ia^g5<!:^©«jatcigit?.nsKSi(ii8§gB (v- 
7.«^fiiKftlHlK, ^iy-hffl^«JKftlHlK. ^2y 

-hffi^fliKftiiiK) <DTFT^mm\zt^m-ti>:^mz 

■oViTiftig-rs. fit. i!iiB*fllf*{::-r sfc&n, Kid 

FTtf^2<DTFT\Z-Di,^X(D^^Lrct^, ^30TF 

T fe^ 1 ©T F T&t^fg 2 ©T F T tmmizi^mt^ Z. 

[0 13 6] ^-f. 010 (A) i'^-TctptC, a-- 
>i^tt©# 7 0 5 9;^f7X^# 1 7 3 7 y T^ti E\ZR 

m-^n^/vj'yAt^^^^m:ffyx. ^rz\t7)iz/t^ 

^'r-(mi3y7.ts.li(Dl5y7.ti^^^i>1im 0 0 1±{C 

ymuE<r>mmb^^^^ymmB 002 ^mm^. 

7'^XVCVDSTS i H,, NH,. N, O*^ 
e.f^»$nSi?{l:g'fl:->U=i>IS5 002aSrl0~2 
0 0 [nm] (^(fSL<«5 0~1 0 OEnml) jl^figb. H^m 

ICS iH,, ^rOij^^m^nmm\\Lm\ti^')n 

»K5 0 0 2 bi&5 0~2 0 OLnm] (jif*L<lil0 0 
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~i SOW) ©ff$t'«H^fi£-r^. **iS«»jTttT 

[0 13 7] ¥»#:||i5 0 0 3-5 0 0 6 

^^'MW-M^ 0 0 3~5 0 0 6©/f 5~8 0 [nni] 

*fc«->u=i>y;i'V-':7A (s i ce) -^Minxm 

[0 13 8] 1^— tf-^ft{liSTi^aK¥^^IK^f^»! 
— tf— ^YAGU— YVO4 tf-*fflVi5. 

^^^m'^\t/vv7.^m.m=&.^3 o oLHzjtb. tf- 

X^;l/^-«ie^ 1 0 0-4 0 0 [fflJ/cm' ] (f^i«tl<){C« 
2 0 0-3 0 0[mJ/ciii'])i:-rS. YAGW— tf 

^SIS: 3 0 - 3 0 0 [kHz] t L, k-1f-X^;i.:^i-^« 
^3 0 0-6 0 0[inJ/cin'](f^^WfI«3 5 0-5 0 0 
{^]/m'])t-t^tA\^, ^tXtBl 0 0- 1 0 0 0[m 
m], l^mtA 0 0 [Min]Ti6l4^{3m?tL;5:k— lf-3t* 

*a-&*D-B:^ A-^'VT'^) <£50~90[%]tL 

[0 13 9] ^^V^X. ^m^Wk^ 0 0 3-5 0 0 6<&g| 

^"f-vmm^ 0 0 7 ^mm-^. y-hiieiiiBi5 o 

$ 4 0 - 1 5 0 [nm] t bT'> U 3 >*^tJ«6iaKT}g^ 

•rs, *lliS«sjTiJ, 1 2 o[niii]off$Tm{t:^{t->'J 

VCVDjtTTEOS (Tetraethyl Orthosi 1 icale) t 
0^i:^ii-&b> S^S]E;^^4 0[Pa]. S«M«3 0 0~ 
4 0 0rc]<!:b. iS^iSdS. 5 6[MHz]) . «:»3S 

SO. 5-0. %[Vm']-(;WLn^'^xmm-^^ti!fi 

^(D^ 4 0 0 - 5 0 0 rc] Oii7X-;Ptct 0 -JT*- hiJ6 
[0 14 0] ^LT. y-hl6iltli5 0 0 7±ty-h 

«ffi^j^fiK-r^fc*©s 1 (nmfm 5 o o s 2 
SII5 0 0 9 i:^jgfi£-r^« if%mm'^\t. % 1 (o#m 

IK5 0 0 8S:TaT5 0-1 0 0 [nB]®»$tc:jg)5Kb, 
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m2®#«ii[5 0 0 9^WT1 0 0-3 0 0[nin]O)¥^ 
[0 14 1] T a'mtT.n-y^mX. Ta®^-y>yh 
Ar tCjiSOXe^KrSrDa^^t, TalgCrtm;^ 
ffi©T aM©}gir[$« 2 0 [/z Qcin]g«T-$. 0 ^r- h« 

1 8 0[AzQcin]gSTa&0y-hSffi<!:t-^(I«^[^^ 
10 T'&i). atSOTa||i<&J^^-rSfcJ6fr, TaWaffltC 

jfiVii^a«jg**)Og^biS'>iS';l.^g: 1 0-5 0[niD]g« 
(7)1¥$T-T a ©T*lStCfl^figLTi5< i affiCDT ali^# 

[0 14 2] W|R*J^fig-ri.«^(CtJ. W^^'-^'-y h 

Xx> (WF.) SfflViSflRCVD^Tf^fig-rs:!^^) 

^.1(5659 9. 9 9 9 9[%]SfcH9 9. 9 9 [%]© 

\Z^^. lgtr[$9-2 OEjtiQcmjSIIS-rSCltdiai* 
-5. 

[014 3] ;5:*3, *IIJfi«^Ttt, SllO»«)l5 0 0 
8=£Ta, ^2©*««i5 0 0 9*WtLfe*^, iNftIS 
30 ^^n-f, VifntTa, W, Ti, Mo, AK Cu 

ffiW»^^»--&t3-B-(Z)-{»jTM*bVife(Dc!:LT«, ^ 1 CD 
»«115 0 0 8^g{C^>^';U (TaN) TJ^figL, ^ 

2 5 0 0 9 $Wi:t--5*a*-^t)-B-, ^ 1 
MtS 0 0 8^£^^b^'>3';P (TaN) TJgfilcL. ^2® 

mmm 5 o o 9 a i t-r?>u^^t)^. w, 1 (omnm 

40 5 0 0 8<&S^t^>i5';i' (TaN) T«L. ^2®^ 

«li[5 0 0 9*cu<i:-r^ia^^t»-&*^*#tf ^.n^So 

[0 14 4] 1^->*X hflJ;SVXi7 5 0 1 0*Ji 

fiKL. ««St;SS«S&J^fife-r^Aca60^10x-y^>if 
MS*ff'3. ^^mmXMl CP (Inductively Couple 
d Plasma : Bt^ig^Sy^Xv) X-y^>i/ffi$fflVi, 
X';/5^>i^ffl:^X{CCF, tCU^ii'&L, l[Pa](7)JE 
:^-cn-f;i/^o«aitc5 0 0[W]©RF (13. 5 6[MH 
zl) «;'J<&SALT^^X-7*^figLTfT^. »«#J 
(li^;^T— v') {3fclOO[W]ORF (13. 5 6[MH 
50 zl) ntS^^Xh, IIHWCft©gSA'^7X«£E^£PP 
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[0 14 5] ±mx.y^>if^n^'(:\t. Ui^XhiZ^^ 

wmr^/u 7x«ffiog!(*tr cfc D m 1 (DmmmRU^ 

■t:ittj.<J^y^>^-r^rz^iZ\i. 10~2 0[%]S 

jk^{k->U=i>l^75^'Smbfc®«2 0-5 OMSSx 
i^^iafl cfc 0 ^ 1 2 Sfig^^ 1 

5 0 1 1-5 0 1 6 (^1 (Dmnm s o 

1 1 a~5 0 1 6 atf^2(Dmnm5 0 1 1 b-5 0 1 

6b) ^m^r^. rco<h#, ^-hmmmsoonz 
^tev^Tfj, m 1 (DB'iikcDmmm s o 1 1 - 5 o i e t« 

u-otzmLH^i^^^n^. (010(A)) 

[0 14 6] -S-bT, mi©h*-tr>^«!ia*fTVin5! 

*>H-yS(D*frlJK-;C«*lxi 0"-5Xl 0 
' ' [atoms/cm' ] t b. iOiiftJES: 6 0-1 0 0 [keV] i: L 
TfT-5o nS^f^^TS^ilietlTElllitTl 5J^(CB1- 
?>7C^, ASWicJi'J> (P) %1t\mM (As) 
ViS*^, :iZ'^W)y (P) SfflViS, 
■ 5 0 1 1-5 0 1 5iflnm^¥[^-r^^m.m7tm\zn 
•r^-?7.i7tm, ^Bm-^m\zf^i<D^mmmm5o 

1 7-5 0 2 5tim^^n^, ^loy^n^mmb o i 

7-5 0 2 5tC«l X 1 O'"-! X 1 0" [atoms/cm'] 
(01 0 (B) ) 

[0 14 7]^^{C, 010 (C) IC^Tck^fC, Ui^T. 

h-Txi'fai^Sb^avi^s, ^2(Dx-7^>^:^«!is<£ff 

5o X>y^>^:</XiCCF, iC 1, to, W 

m^mi}imzx.y^>if-r^, z-om, m2(Dx.y^> 
ifmmiz^K)f^2(Dm^(Dmmm5o 2 6-50 3 1 
(mourns 5 0 2 6 a-5 0 3 1 atm2(Dmmm 

5026b~5031 b) ^J^figf^o y- 
hiiifeililliS 0 0 7(C*3ViTtt, ^ 2 (Z)JgttO««S 5 0 

2 6-5 0 3 1 rmf:>nfs.^^mmf^ 2 o - 5 o [n 

[0 14 8] WIK^TaJKOCF^ tC l^(DW^1}X^Z 

(Dyyim-c$>^WF,tmiS\z^<, ^©ffiOWC 
Is- TaF,, TaC IsttraeSTfeS. t^oT. C 
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F,tC l,0M^1^7.r^\ty!m-Si.ZSTammzx.y^> 

^$n^o L/5^L, ^(DM'^^T.izmmo^o^^mm-r 

^tCF, tO^^iRmi'T CO tF \Zf£Kl . Fy'JfDV 

^tzUF-(^yifi§rm\zm±-r^, 

T a\xFt,miz\.T%mnm\zy:v^y^mm(Dm 

mt'PfS.^^. ^tz. Ta«WtCi:b!KLTi?'fb$n^-r^i 
10 aj|g®X-y^>if^««ffiT-rS, !^:3T, WlgtTa 

mt(Dj^y^ymm\zm^^^zt't)mmtuy)wm: 

(D:Lv^y^m^^T am^^-h±^<r^z.ti]^^m 
[0 1 4 9] ^bT. 01 1 (A) \ZmriiO\Z^2(D 

Y-\^ymm^^o, ^KDW,'^. f^\<DY-\iym 
m^^^r^^mm7tm^Y-\iy^-r^o mx\t, * 

3i«JE^ 7 0- 1 2 0 [keV] tL. 1X10" [atoms/cm 
']©H-X»Tfft\ 010 (B) X^m^m\Z^m 

20 ntzm 1 <DyftmmL(Dp^m\zmtzfi^mmm^^M 

-rs. H-tf>i^«, ^2 0?^tSO««ji5 0 2 6-5 
0 3 0^^i|ie!»7c5tltC^*-r-5v;^i7<i:tTffll\ ^lO 
«SS5 0 26a-5030 a©TffliJO<!B«(Cfe^*E!^ 

3®^MtJ®*^5 0 3 2-5 0 3 6*^Jg^$n^o ^(7) 
m3(D?Fi^tl®«5 0 3 2-5 0 3 6tC^ft]$nfeiJ> 
(P) ^10««15 0 2 6 a~5 0 3 0 a 

Vi*, ;^*3, m 1 5 0 2 6 a - 5 0 3 0 a Ot- 

30 -n-%tmi^^mwm\z^^^x. nidymnmsQ 

26a-5030 aOx- /^-B5coSg^*^?.|^ffliJtC[6]/0^ 

[0 1 5 0] 01 1 (B) {s:*-r<fc'5{c|g3©xy^> 

yjaaSfr^, X7^>^:^f7.(iCHF.^fflv\ M^K 
14<^>X-y5^>i^ffi (RIEffi) ^fflV^TfT^o ^3 
OX-y5^>^«ia{Cj;0. ^lCD««a5 0 2 6 a-5 
0 3 1 a©x-/1-a5$a54i-WJCX«y5^>^LT, ^1 
0»«l*t^j£^«:M<i:a;5:Sfa«*««g/jN$ns, ^3© 
40 X>;/g^>i^J!lS(Cj;r5T, m3®Jgt»iCD#««5 0 3 7 
-5 0 4 2 (HI CD^«H5 0 3 7 a-5 0 4 2 atm 
2(7)««H5 0 3 7 b-5 0 4 2 b) ^^l^-f^. Z.(D 
t^. y-hiii6iltM5 0 0 7(C*5liTtt, f^3(Dm^(D 

mmm 5037-5042 xmt>nf3.^^mmi$ ^ ti 2 

0-5 0 [nin]ig«X-y5^>;y$n»<;^o^cfSl^;0tJ^fiK 

[0 15 1] m3(DX.y^y^tii[^lZ^^X. H30?F 

5032-5036 tr*3ViT«, » 1 
5 0 3 7 a-5 0 4 1 a iMfi-S^S ®^iili£#|®i^ 5 0 
50 3 2 a-5 0 3 6 at. mi®^#fi#Jffi«<tH3«^«i6 
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^m^t<Dm(D^2(D^m.mmm5 032 b~5036 

[0 15 2] ^LT. 011 (C) tC^fct^fC, 
^:^)imTFTimiS.t^^mi^m5 0 0 4. 5 0 0 6 

\zm(Dmnmt\tm<Dmmm(Df^4<Dyfmmmm5 o 
4 3-5 0 5 4*jgfig-r-5o m3(Dm^(Dmmm5o 3 

8b> 5 0 4 1 b^^MtlTC^tC^fT^VT.i'tLTffl 

:^)mT FT ^m^-r^^mi^ms 0 0 3. soo 

5*3ckaCiB|ggB5 0 4 2 lil^i^X 5 2 0 OT^ 

ffi^iiS«LT*5<o ^«ifitlMJlK5 0 4 3~5 0 5 4ttt 

■rn(Dmmzis\^^Th^mmmmi!)^2 x i o"~2 x i 

0" [atoms/cm'] t J; ■5fc:-rs. 

Mtlffi^/O^J^fiX^n^o ¥»*li<i:m;5:^^3 0J^tt<7) 
5037-5041 h€1i<h bT^flir 

^. 

[0 15 4] i/-:^xhv;^i'5 2 0 o*|^4tfc^. # 

(RTAfe) <£jgffl-r-5C:<!:*tffi*^o ift7- 
-;i/ST«i!^««di 1 [ppiii]JWT. »S L < « 0 . 1 

[ppfli]Ji4To^ilis?H^4'T4 0 0-7 0 o[t:], m 

W('JJ5 0 0-6 0 OrciTff ofeOT^O, *^ifi0!l 
TfJ5 0 0[t:]T4ll#ft^(DfiJ[ia$fJ'5o fcfcb, ^3 
cDJ^t»i©««H 5037-5042 tCfflV^AcEm^ilSfTSi 

[0 15 5] $^(', 3-1 0 0[%](Z)*m*^tr5?H 
^tfT-. 3 0 0-4 5 OEriTl-l 2R#ra«#!i«!lSI^ 

[0 15 6] ^^:ViT, ^12 (A) iz^T^olz. mi 

(Dmmmm 5 o s s *Kfi:ssfb-> u a >Md^ i o o 

-2 0 0 [nB]0»$T}gfiK-r5. ^•0±HW«I«5«!»« 

^sf*^5fiK'5^2®»fflii!g«M5 0 5 e^J^fiKLit^. m 

i0mmfi&.mm5o 5 5, m2osrai!ieiBiiK5 o se, 

*5<l:tXy-h*feiii!li5 0 0 7\zMLXZi>^i7 ht^-)V 

^ms^L, ^mm (mt^mrn. m^m^^w 5057 

-5062. 5064 *;^^-r:>^J^fiKLm mU 

iB*s 5 0 6 2 \zm-r^mmmm 5 0 e 3 <^/'?iS'-:^>y 
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[0 15 7] m2(Dmmmmm5 0 5 6tvr\t. 

-rSH, #'J75F, 7i7'j;k BCB (^>7->i'n 
«feilill5 0 5 6tt5pSft(7)«i*^Vi75^?tVi(7)T, Tfitt 

fctf nfc7i7 ij :^mmmx-\iT f t ic=t 
-^xms^i-^n^mm^+wzwmitL^ ^mmx7 ^ u 

10 l<«2~4[mib]) t-rni^MVi. 

[0 15 8] n>i$';? I>3}N-;l'©}^fife«, H^-rx-;/5^ 

i^5 0 1 7. 5 0 1 8, 5 0 2 1, 5 0 2 3SyctSpa 
O^M«!I««5 0 4 3-5 0 5 4fca-r^a>^i7 

-;k iBiUs 0 4 2ta•rl.:□>^S'^7^3}^-;k ««« 
mm\zmr^:2>^i;h^--)v (ss-a-r) , ^fectz/y 

[0 15 9] &m i»mmm. mn^^^ts) 5 

20 0 5 7-5 0 6 2, 5 0 6 4tLT, T ilK^l 0 0[n 
m], T i *-&ty7;U5r:'i7AHg*3 0 OCnm], TiJRl 

5 0 [mi^x/^y:^mxmmm^Lit3mmm(Dmmm: 

[0 16 0] Sfc, *llifi^JT«, iiB*«ffi5 0 6 3,!: 

Lx I TOK^ 1 1 0 [m](Dm-^\zmf&v. n^--y 
^^'fj-otzo mmn^w. 5 0 e 3 ^mmmu 5 0 e 2 ti^ 

^„ K<bi'>>":7AfC2~2 0[%]<DK^bffiiB 

30 (ZnO) *Jg^LfcaW»«KS:fflUT*)mVi. :iO 
SS^SffiS 0 6 3*^OLEDO|«ftt;^S. (012 
(A) ) 

[0 16 1] :k\z, 012 (B) \z^-t^^\z. 

n^\z^^h. mmnmB o e 3 tw^s-ri>ficsicMP 
m^^^\^x. n>^thxmmr^m3(DmfS[mkWk 

5 0 6 5 ^EJ^fig-r-S, MPSPSJ^fiKTi.!^, -^i-yhX 

v^>ifm^m\'^^^t-^m§!,\z7—n-mi!^(r)mm.t 
^:^z.ti)m^^, mnm<Dmm.-ifi-^^\zfs.lti^fs^'^ts. 

[0 16 2] *«^^S5 0 6 efccfct^ltS (M 

gAg«ffi) 5 0 6 7*. M'^mmm^m\^^x^%MWL 
L-fs.\^-^mm.M-t^o 13.^. ^m%itm 5 0 e e 

IPttS 0 - 2 0 0 [nm] {Mmm\Z\t 1 0 0 - 1 2 0 [n 
m]) . Its 5 0 6 7 ©S^tt 1 8 0 - 3 0 0 [nm] (AS! 
W{C}i2 0 0-2 5 0[nm]) ftti^tA^^o 

[0 16 3] :L(Dxnx\t. #feicw*s-r^H3^, me 

{C^^-r ^ iBlg*5 J: t^Wfet^f^St- ^ Bi^ i' *f L Tig 
50 ^. #ttlf63tS:feJ:r;ii?S*igfilt-r-5. fit. #ttl^^ 
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m\mm\zM-r^mmz^L\^^rz!!by^ h u y ^^^^^ 
m^^^^o (;ie«LTii'5*^\ |p| UTx^ ^fe^^v^st) u 

[0 16 5] ^lilTttRGBiC^/lBLfeSa^SOOLE 

OOLEDtl:^^: (m^tt©fe«ifeH : CCM) 
LT R G B {:*f t O L E D *a<a5:;^SC;S: i: 
[0166] ti^. ^m%%m 5 0 6 6c!: LXWik'^O) 

[0 16 7] :k\Z, 0 6 T&ffiJfig-rs. /S:*3*5I 

J6^JT«ltffi5 0 6 ZttTMgAgSffllife*^ *5iS 

Bjn::ni'Ri^$n;sv^, iis®5 0 6 1 tLxm(D'ik^ 
omm^m^^xhA^^o 

[0 16 8] m.mz. mt^mmXti^bnyiyK-i^B 
>M 5068*300 Cnm] Oj?S HJg^fS. /I y 

-'>3>m5 0 6 8^m^vx^<:itx, mm^^m 

5 0 6 6**^^^*>?,«g|t--5:i<h*tT^, OLEDO 
[0 16 9] ::5LT012 (B) iZ^-t^ofS.mm(D 

-Dxv-7.nnm^mis.L. v-t.. HK>«ffi*jg 
[0 17 0] t:i^x\ **ifi^J<Dfg^s«fi. H^ae 

;titT75: < mmm^mz hmmummo^T f t ^mmr 

T. V-xm^ffliJK»;llISS0Kii^38^«5c*l 0[MHz]fil 
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[0 17 1] ST. ffi;b»f^ji«*^i:$fj;V^=t^i::* 

iz^n^ V v^. §Mmm\zii\-^^ h ^ >x ^ -> a 

[0 17 2] *|li(6#ij®«^, n5^^:^^;i.aTFT®» 

\z^hjxf- Ymm,t.-ms.^^-n- ^ <y y l d d®i* 
(LovMi*) . f-Ymwm:Wz^hxf-Y%mh 
«;^e,;^j:Vi:t-7-b-y hLDD«g« (L„„jS«) fccfclX 

[0 17 3] *fc, CMOS[ai^©p^^^;U^TFT 

^^;PMTFTi:|Bl^(CLDDffiJS*^tt, Jj^-y h + ^ 
U 7*fm*Sti;^ :i i oJtlT*?.o 
[0 17 4] ^Oflfi. ffiUjllIBSJCiJViT, 
iS«*)R;^|Blt«iiKdtgKn?.J;'5:i5:CMOSlHlK, IP 

y-Xffi«t h* K ><Sl«0!9:»j75iAn#*D?.J;o 
fd:CMOS(iIK*^fflVi^n-5«^. CMO SHK^^fiJc 
-r^n^^^;i.STFTtt. 5^^^'^;uj^eg®it«iiin-9-i' 

H \z=j-\^)\^ii^mm^m^'f&x\. d DM^^jgegr^ 

jjjso»scMosiiiKd«fflVie)n««^, cmosiu 
ViSctdWSLti. •L(r>^oU.mh\^x\%. 

[0 1 7 5] %mz\m\2 (B) 0<^iJ|ST^ 
^Lfcf,, ■^^\z^%\zm^nu\^i;i^\z. 

t O L E D (D(l!ittAt[fi]±-r ^ o 
[0 17 6] Sfc. A-7':r->?>if^(Z)MatC=tlO^^ 

(7W4^v:/;i/yU>h-ti— h : FPC) 
[0 17 7] Sfc. ^HJI^'JT^-rigtCtSAtf, fg3t 

[0178] ^tz. **16^JO«j5g«. 1 ~ 5 (7) 
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[0 17 9] (mmm7) **m^3jt-«. ^fgaj^fflv^ 
[0 18 0] 013 (A) tt, mmmm^-^ntcTF 

eg$nycOLED/U^;i/©±ffigIT-*0. g|13 (B) 

013 (A) (DA- A' \zid»^mmm. mi 3 
(c) fi0i3 (A) ©B-B' izm-f^mmmxib lo 
€>= 

[0 18 1] »«4 0 0 1 ±\zmmnrzmm^4 o o 
2t. y-7.{i^«»i®g&4 0 0 3 i. ^isafm2 

'5r-hfi^#Mii[iIBS4 0 0 4 a. b,J:&HtJj;5tL 

T, ->-;W4 0 0 9*«^tt5nTViS, ^ftmm^4 

0 0 2 eh, V-7,M^fl!lKi!;lHlK4 cost. ^ 1 St; 

m2y-hm^mmw3 [3^40043. btwi 

tC->-'J>i^*j4 0 0 8*^iS^t?.nTliS. 
xmmm4 0 0 2 eh, y-Xffl#<BiJIBI(;|5|!S4 0 0 3 

S125lD: ^2y-h«#flJiKI!;ll8S4 0 0 4 20 
a, btH. »«4 0 0 1 tv'-JP $j4 0 0 9t 
v-U >!f^i4 0 0 8 t{CJ;oT> 3T5«$t4 2 1 0T« 

[0 18 2] SycS1S4 0 0 l±(Ctgttbn;tiii^SE4 

0 0 2 v-xnmmmm^4 o o 3 1. ^ 1 st; 

^2y-h«^iiIKI(iIiI8&4 0 0 4 a. biti, Sfco 
TFT^WLTVi^. Ell 3 (B) Tttf^^WtC, T«L 

M4 0 1 o±{c}gfiE3nfe, y-;^m^fl!iKftiaBS4 0 

0 3t-^*n«IBI!)IilKfflTFT (fiL, HClTttn^ 

^^;i/STFT<!:p5"^;^^;l/STFT$0^-r5) 4 2 30 
0 lS:i;iBmSB4 0 0 2(C-^*n^^2<DTFT (OL 
ED'scDttfilE^fflW-rSTFT) 4 2 0 2^BlSL^c. 

[0 18 3] :^mmmr\t, ei;iiijSfflTFT4 2 0 1 

f'«^^a©;^^Tf^«($nfc p ?^^;US!T F TS 

n^^^;l'STFT:S^fflViG.n, |g2(7)TFT4 2 0 

Sfe, iS ^gP4 0 0 2lrtt^2 0TFT4 
[0 1 8 4] K»l[iIi^fflTFT4 2 0 1SZ^^2C7)TF 40 

T 4 2 0 2 ±ir«»p^«feigti!i 4 3 0 1 

fi)c$n, ^(D±II^20TFT4 2 0 2(7)Kl/-f >t« 

m«tcsi^-r^iim«ffi mm) 4 2 0 3di}g^$n 

iiim«ffi4 2 0 3 tvT\tti:mmwc(D:k^\^^mmm 
mmtim^^^n^o mm mmmtvxa. m<t^ 

m^nmzi3^)^h^m!&Ltz^o) ^m^^^xh^ 

V^o 50 



[0 18 5] ^LT, lil*«114 2 0 3©±t:«l6i^M 

4 3 0 2*t}^fig$n, i6i^M4 3 0 2\-immnm4 2 0 

3©±[;:fjPg|5;0fjf^^$nTI/i^„ Z.(DfMumzii\y 
T. iiii5^«ffi4 2 0 3®±{CttW«l^7tJi4 2 0 4;5^'J^ 

^$n5. *«fS3tl4 2,0 4«'i^aI®wtt^fi!^^^3p^s 

[0 18 6] ^mM^m4 2 0 4 ®Jgfig;^}£fJ^»I©l 

mm.m^rz\im.i-^xm^nmzm.^'^iD^xmmmm. 

[0 18 7] mm^%m4 2 0 4(D±.\Z\m%^^mt 

^mwsk {m.m\z\tT)VB.-^j^. ffl'bL<«ii*± 

m) t^^is.^^m4 2Q ^tm^-^fi^. ^tc. itS4 
2 0 5 tmm9t^m4 2 0 4®i^H('#ft-r«*»^g? 

3tH4 2 0 4*gi!l*;fe«#jtfX|?H^TJ^fi)tL, Bg^ 

^*^)-t«[ns-a-;5:vi**iSffi4 2 0 5=£jgfiK-r?.tvi 

T±a!(Z)i5;S:fi)cM^^t6tt-'5.o ^LT|^114 2 0 5 

\m^(D%m^^xi^nx^^^, 
[0 18 8] ^A±.<D^o\zhx. mmmm mm 4 2 

0 3, *«jf63t»4 2 0 4&c;ia?ffi4 2 0 5*^f.;5:^0 
LED4 3 0 3*«JgJ«$nS. ^•LTOLED4 3 0 3 

^m^^o\z, mm4 3 0 2±{c««k4 3 0 s*^?^ 

fi£$nTVi5„ «aiM4 3 0 3tt, 0LED4 3 0 3{' 

[0 18 9] 4 0 0 5 a\t%um^m\zmi^nit^\^ 

HbEllTfeD, ^20TFT4 2 0 20y-X^«{C 

m^wtcssiisnTVi^s. ^\^mhmm4 005 a«-> 
-;W4 0 0 9t»«4 0 0 1 tcDW^ao, mismn 

tt7^;PA4 3 0 0*^^LTFPC4 0 0 6y&^Wr-5F 

pcfflBB^4 3 0 1 \zmM.m\z^m.^n^. 

[0 19 0] >'-U>^^«4 0 0 8i:bT«, 15yX 

:/^7.^-7i'W<tbT(J, frp 

(Fiberglass— Reinforced Pi 
astics)«. PVF (3i?'Jtr:i;i/7;i/:f^-r H) 
7^;i/A, V'T^-^^CJPA, sJ^UXXt^JP^^JUA* 

;ttt7i^'j;u«fli7w';PA*ffli»s^:a:!5^i?#«.. * 
/t, T;^5z:':;A5l^-f;^*pvF7^';^A-^V'f 7-7 

^ ;^AT»E^;^:«lJgCD->- h Z.t%X^^o 
[0 19 1] mt, 0LED;!)^?,O^O*![W:^r6]*^:^JA* 
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[0 19 2] ^tz. 3t*«4 1 0 3 tbTttSS^y;!. 

a* > ti. E ay^^^1s.%^(Dmz. ^^WMimmi^tzM 

wmvcmm^m\'^^^tffi-r^^. pvc (#utfn;i.i^ 

U3->W. PVB (#Uk*r:;uy^^;W SfcttE 

VA (.X^]y>\i-)l7±J—h) ^m^^Ct-/)^!^^ 

[0 19 3] *fc^«*j4 1 0 3*!»fitt#jM (»Sb 10 

>bLTid<rzl!b\Z. v-U >^*l-4 0 0 80S1g4 0 0 
l#J©HiCtH]g|54 0 0 7 ^KttT®Stt!^K*fc«i?m 
^®^L5i.tlM4 2 0 7SES-ri.. ^UT. ©Stt 

IHIIIg:*;A*-*t4 2 0 8t;J:oTKStt!|^es 

fcfJgE*^®«L'5-5#lM4 2 0 7fiIHlgB4 0 0 7 
J#$nTVi-2.o /cC43[H]aB*A*-;t^4 2 0 8«a®«ffl*H^ 

MSfc(ig?^*®«Ft5^tlR4 2 0 7«a$;a:Vi«]5!c 20 

4 2 0 7^iatt'5;itT, OLED4 3 0 3(D^fli*iqi 

[0 1 9 4] 01 3 (c) ic^-Tck^ic, mmmrn^ 2 

0 3 7)tjgfig$n-2><!:|iIli#iC« §|^|iILSS«l4 0 0 5 a± 
iCjgf S=t5t««ttM4 2 0 3 a;6i}^^S$n'&o 

[0 19 5] ^it. S;fy»«it7>r;i/A4 a o ott«« 

tt^^- 7-4 3 0 0 a**bTVi«. X!K4 0 0 1 tF 

PC4 0 0 6 t^m&^-r^::tx, »«4 0 0 i±© 

^«tt]ie4 2 0 3 a<!:FPC4 0 0 6±OFPCffliait» 30 
4 3 0 1 tt^. 3 0 0 a{c:J;oT«m 

[0 19 6] :^mmm(Dmmt. ^mmi'-eo 

[0 19 7] (HJS^iJS) *^BJ(c*5tiT, HMTO® 

ft. a^ummit^^ajmizfs:^, 40 

[0 19 8] c:iT\ H««i!)Si^^?OTt, 9\-m^yt 
m'f^m^[^±-^itrzm^^^-r, a.Tsutsui. C.Adac 
hi, S. Saito, Photochemical Processes in Organized 
Molecular Systems, ed. K.Honda, (Elsevier Sci.Pub., 

Tokyo. 1991) p. 437.) 

[0 19 9] ±ffi©»3tfciD«ft$nfc#«lf63t*t« 

(i'vu>fem) <D^^^]£j.r\z^-r. 

[0 2 0 01 

Utl] 

50 



30 




[0 2 0 1] (M.A.Baldo, D.F. O'Brien. Y.You, A.Shou 
stikov, S.Sibley, M.E. Thompson, S.R. Forrest. Nature 

395 (1998) p. 151.) 

[0 2 0 2] ±$i(Dm:z\z^K>m^-^ntz^m?^mn 

[0 2 0 3] 
[ft 2] 




[0 2 0 4] (M.A.Baldo. S.Lamansky, P.E.Burrrows. 
M.E.Thompson, S.R.Forrest, Appl.Phys.Lett. , 75 (199 
9) p. 4.) (T.Tsutsui, M. -J. Yang, M.Yahiro, K.Nakamu 
ra,T.Watanabe, T. tsuji, Y.Fukuda. T.Wakimoto. S.Ma 
yaguchi, Jpn. Appl. Phys. , 38 (12B) (1999) L1502.) 

[0 2 0 5] ±m(Dis>x\zxy}m^-^nft^m^mn 
(I rmm (D^i'^iuriz^-r. 

[0 2 0 6] 
[ft 3] 




[0 2 0 7] u±(^^oiz^mmmB'?*-^i^<Dm^^^ 
t:mm-v^tnimmmzit-mmmf&^*^ ^ oik9t^% 

*fflViS»^J; 0 3 ~ 4«OiSiVi^SI5563t«^«li$Oll 

[0 2 0 8] ts.ii. *3ijfi^o«figtt, %mmi'-%m 
m 7 o i>-rncD«^ 1 1 @ s {c:*a*^t)-a-TiiM-r s :i 

[0 2 0 9] {%mm 9 ) 0 9 

y-xm^iWKftiiKe o i ©hkh^-^jts-t. 
[0 2 10] mi A\z7h\>it'j-7.m^mmMimn,6 o 

Itt, ->:7Mxi?XiS'6 0 2. (A) (6 0 

3) , ^-^/g^ (B) (6 0 4) . Ai0{C^-r<i:5t'BBB 
^nTVi?)o ^:fe*||J60iJ-Ctt, mo^-y^ (A) 
(6 0 3) , ^-y^ (B) (6 0 4) 4*(DV-X 
m^«lS i + 1~S i + 3tM*SLTV^^. ^fc**J£ 



( 17 ) 
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[0 2 11] ^n-7i/{=^CK. cKommmtteLrz 
^'n-y^m^CKb, XiS'-h/'«;i/Xff^SP, mW}:l3 

$ tl^ X V ^ ;Pfl^ V D «EI ICS b fcE^^^ 5 -7 5^ 
(A) \ZXts^n^. yy^m^S_LA 

T, S_LATCDgttdiSebfcffi^S_LATbtt^ 10 

n^'nia!'^bfciBiii*^5 7>y5^ (b) (6 04) \zx 

[0 2 1 2] ^--y^" (A) (6 0 3) C0|¥bVi«fiK(C':3 

•t^yv^ {A) (6 0 3) 0-i56 0 8ife«»|ttoT 
UeBJf^. (A) (6 0 3) <D-aB6 0 8tt2O 

©i' □ K-< WN'-^S' t 2 ■OO'T >n-^<&#LTVi 

So 

[0 2 1 3] (A) (6 0 3) <7)-gB6 0 8®± 

1 5 tC^f. 8 3 1a, 831 bti^tl^'tl, 20 
7 ( A) (6 0 3) O-gg 6 0 8 *t;frf •S'f >;n*- 

*rc8 3 2 a, 8 3 2 b «-€-n-en, yv=^ 
(A) (6 0 3) 0-SP6 0 875t*f Sfc^ It^OO 
/N*-i5'*Jgfig-r -5TFT®SttSTa&0. 8 3 7 a. 8 
3 7b iJSttl 8 3 2 a, 8 3 2 b±{I-?-n-en^lt 6 
n/ty-h«aT*-5, ;a::fey-h«ffi8 3 7 a, 8 3 

7 b««mW{Cj^i^$nTV^S. 

[0 2 14] 8 3 3 a, 8 3 3 b«^n^tl. yy'J' 30 
(A) (6 0 3) ©-SB 6 0 8 /S^'Wr -5 ^ □ ^ F-T > 
A'-^'cDl^SrJ^fig-rSTFTOflHilTJb-S. flIttS 

8 3 3 a±(::tty-h«a8 3 8 a, 8 3 8 hifiWOd^ 

8 3 3 b_htC«':)^-h«ffi8 3 8 b, 8 3 9*^^tt?.n 

[0 2 15] 8 3 4 a, 8 3 4 b{i-?-tl^=n, ^^y^^ 
(A) (6 0 3) O— aP6 0 8*t#-r-5t)5 lOCirp 
K-f >A*-^'^Jg^-rSTFTOfllttlT*«. S 
ttB8 3 4 a±iC«';7'-h«ffi8 3 9. 8 4 0d^^tt^ 40 

8 3 4 b±(C(jy'-h«ffi8 4 0, 8 4 liOtiSltt^nT 

[0 2 1 6] :*:*il^J®«figtJ, HJg^^J 1 

m 8 ©v>-rn©«fijc<i: t) a t*a*-^fc-B:T*i6-rs c: 

[0 2 17] (5IJ6«s| 1 0) ^nmrn-riU. 6 h*«y ho 
1 ~T r 6 (D\i!>m-t^Wf\Z'D\^TWmr^. 

[0218] 016 \z^%mm<Dmm:f3m^^-t^-( s so 
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y^^^-v^^-t. mi 6(c*5ViT, m^\mf^^m 
LT*3D, «««aK$nT^^s^iy-hft^^0fi[ 

llifi0iJoie»i:&ST«, 1 y k-AaiW4'T 1 

^^mfi^ (*^JS«SJTttT d 1 ) i^l :7l/-AfflPflOS 

4) t<Df^\zyv-hmm<D^mnti^h^xo\zKfS[(D 

fgi^ $ n-r ^ < f 5 :i t *^'T ^ s „ 
[0 2 19] tii6i^nmmT:\t. & hoxi^^^jufl 

[0 2 2 0] tiii. *^M*HjO«J5)c«, ^M^Jl~*Ji 

[0 2 2 1] {%mm\i) '■k\z. mmmm<(D\z 
^^n. niiy ^(Dy'z^^jvm^^m^rzmnhi^miz^ 

[0 2 2 2] 017t45V>T, «ttl«HtF4^*UT*3 

0. sittHaiw^nTv^s^iy-hm^iiso'eB*^ 

[0 2 2 3] *IIJ6«»mJ, nty h©x-:?5';i.«^fC 
^]t&-ri)2O0^^K8KlTr n. Tr (n+1) *IS!tt 
So ^LTK2 00«*Mi|Bld«aiegLTmilb;^ViJ; 

o\z, mizm<D\dy hcDy'i^^jvmmzMH^-r^^^m 

[0 2 2 4] ^-LT, ^^»ira<Dg$*T rl : T r 
2:Tr3:-:Tr (n-1) : (Trn + Tr (n 

+ 1) ) =2' : 2' : 2' : - : 2'""'' : 2'""" t 

[0 2 2 51 *^Jfi«»l«)K«;;&ft-i?«, 4>raisi»l&«* 

fst*, i^u—Afflngtftfg^t-rs^^sBwt^jt 

Lfj:Vi«^«HF«1<«:*t^S(cmSt-S5i$*^S*So =to 

T, Am(Dmj^t^&i±-r\zWimzm^x\^^rztLx 

^b^cD, jS»t%^bTV^-S.lim®i5».*]gi^bT«ffi-r 

[0 2 2 6] ;^*5*||J6fiHlT«. nf-;/ hB<Dxi?^;^ 
«^^£2■:^CD«*WWiC*f;5$•t^T^^S*^ *jlJfi«»J« 
ZCDm^izm^-^nm^ nt*<y hg(Dxvi5';i.fl^{:: 
*r*S-rS**«liatt3oR±-C&oTfc^l\ Sfc, ffi 
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[0 2 2 7] SfefHlUl:^ h(DTi^^ mmzMlt^LTz 

uznizm^-^nri^\ lo 
[0 2 2 8] ?a:*5, *siJim«ifigtt, iiiig««ji~*js 

^ji 0 m^rtKDme^ths^izm.^'^tyitxmm-r^ 

[0 2 2 9] ( SIJS^J 1 2 ) *IIJSI«|T«, 

[0 2 3 0] 018 \z:^mmm<^%ytmm(Dmm(D±m 

)tH^. ltffitJEISL?k;0^o^Co K18(DA-A' tC*3 20 

if^mmm^mi 9 (a) tc, b-b' ^zn^f^bmmm 

^mi9 (B) (C, C-C {C:fott«.»f®a&01 9 

(c) »c*-r. 

[0231] ^1(DTFT50 1 ttn^^-v^^mTFT 
Ta&D. II2C0TFT5 0 2ttp5^-V^;i/STFTT* 
0. II3 0TFT55 Itip^A-^JPSTFTT*.?). 

[0 2 3 2] mi ©TFT 5 0 Itt, i|^«#:|!i5 0 3 

t. mi(ommm5 2ot, f^i<Dnm5 0 4. 505 

m2©«fii|t«5 2 1 m2O«tt5 0 6, 5 0 7 

tmLx^^^. tLT. ^mi^mso3\t. mimm 30 
(D-mmm^mmm^5 0 s ^2««(d-««s^ 

«i6tl«S«5 0 Qi. ^^i-^JPJ^jS^^S 1 0. 5 1 IS: 
[0 2 3 3] mi©««5 04, SOSt^^^JVm^ 

m^siQ, 5 1 1 t\t. ^n'en^i<Dmmm5 2o 

5 0 7c!:, ^^^JPJgfiKSg^S 10, 5 11 ttt, 

-enm2 0iffiiBdK5 2 1 sra^r»E^T«;5:oT^i•5. 
[0 2 34] 2 o©m 1 msKD-mmm^nm^Hi 5 0 

8«, -;^«V-Xft^^S i [C, fc5-^«|Bi«^5 4 40 

oiigj^^nTVi-So 

[0 2 3 5] mi®«fi|5 0 4, 5 0 5tJmiy-h{i 
j ©-gPTabO, m2(7)«iffi5 0 6. 5 0 7 tt^ 
lTae«lGd j ®-g|5Ta&-5„ 

[0 2 3 6] m2<DTFT5 5 Ui, i|^##:!^5 3 0 
t, miOiiifeift«i5 2 0<?:, MlO««5 3 1<>:, ^2 

(Dmmms 2 1 1, ^2 0«fli5 3 2 t^^LTv^s. 

^LT, ¥##:|»5 3 01J, m3««0-^«^^iffi^ 
MlS5 3 3 t, ^^^)Vm^mi^5 3 4^^LX\^^^, 
[0 2 3 7] HlomSS 3 1 t^^^JI/JK^ffi«5 3 50 
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4 tK, ^n^n^ 1 (Diii^mm 520 *rB^i'^*^Ta;i 

oTVi?>o m2(Dmm5 3 2 t^^:^)m^mi^5 3 4 

tu. ^n^nm2(Dmmm5 2 1 ■&FB1(c^^TmfJ:o 

[0238] 20 ©m 3 ««©-««S^*E*®« 5 3 

3«, -:^««j|g«*&lgv i (c, fc^-:^«Ei|S5 7 o 

[0 2 3 9] ^LT, mi(Dnm5 3 1 im2 0«il5 

3 2<»:«, BB^5 4 0*:n-tTm«{Cgi^$nTVi 

[0 2 4 0] m3(DTFT5 0 2tt, ^Mi^mZ 6 0 
t. mi(Dmmm5 2 Oct, ^l©««i5 6 1 i. ^2 
0*feiitjl5 2 1 t. ^2 0«ffi5 6 2<!:^*bTVi-5)„ 
^bX, ¥#^M5 6 0«, ^3ji*©-^SM^«iEtl 
««5 6 3<t, 5^^^;UJgfi!cM«5 6 4$WLTVi-5. 

[0 2 4 1] miO«ffi5 6 lt5^^:^^;Hg^1Sl«5 6 

4 ctH, ^tl^nm 1 ©«feiit!« 5 2 0 im\Zii^/uXmfJ: 
oTVi^S. m2(Dmffi5 6 2 c!:5^^^;i/?^fife®«c5 6 4 
<!:«, ^■tl^'nm2©if6iSili5 2 1 ^WfCi^A/TSfcCo 

[0242] 2:^0^3 mm(D-mnm^ni^miii 5 e 

3«, -;&ttEi8i!5 9 isratcrn-LTOLED^iiijgm 
SSSOt, *>5-;&ttEi»5 7 0t;:«jRSnTVi5. 

[0 2 4 3] miO«ffi5 6 lttm2y-h«#«8C j 
<D~mr$> 0,^2 CDttffi 5 6 2 «m 2 TliB^lC d j 

[0244] 5 8 2tt, m2©TFT5 5 l^^Wrsm 
l«ffi5 3 1 t«^WCSi^$nfc§«fflomiE«lT 
5 8 3«m2©TFT5 5 l/5^Wr*m2Sffi5 

3 2 tm^m\zmm^nft^mm<Dm2mmr&?>. m 

1E«5 8 2 t^2E«S5 8 3«, racmi©i!i6igki|||5 

2 o-Bi.um2(Dfmm5 2 i%^hxmis.r)^^x\^ 

■5. ^-bT, «jS«*&itiV i eh, miE«5 8 2t«, 

m2E«i5 8 3 ti^i^tjg^^nseiss 9 0 \zim^ 

tlT*3l9, mmWtI^fl5T*'5o miffiil^S 8 2<hm2 

Eifi5 8 3ct, w,\(Dmm.h2Qt. ^2(Dmmb 

2 \ ttimts.ri'^-3X\^^^W>^i)^. 3>x>-y-5 8lC 
[0 2 4 5] :io«5{;:, ^i o««tm2 0««(Dra© 

[0 2 4 6] i^nmmxu. 7.^y^ymi-tLxm 

Vi-5mi®TFT5 0 lBLtXm30TFT5 0 2(i, ^ 

ti^tm 1 ®«S{cMtt«ffit3jtti^-)t®sjE^ Mb 

[0 2 4 7] 7.-( y^y^m^t\.Xm^^^T¥ 
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FT5 5i«. mi(Dmmtm2(Dmmt^n%mizm 

m^^'h^ <r^^tti^-r;^. ^i^\zm^^^i^m^^ 
^(Dmm<Jii:¥i:^mmmmz^m-t^z.t\z^ 

lC5^^^;Hi) ^/jNS<-r-5;ii:*^*T'#-5o ^(Dtz^n 
[0 2 4 8] ;5:*3, *IIJg^J©»2®TFT 5 5 1 ©J; 

!|#(cy-Xffi^i», ^lRt;m2<Z)^-hffi#i^{rEPllP 
[0 2 4 9] **iifi0iJ0fllfiKtt> IIJI01J 1 ~*JI 

[0 2 5 0] 1 3 ) f8^gS« S »7fc^T* ^ 

^fe, m^'f^7.ifv^\z\t^. m^^^mm-^o^w^^ 
mzm^^^^tffi-t:^^. 

[0 2 5 1] *^Bjo^7taa$fflVifcm?*8s§<i:b 

T, t*x:t*^7, ■rS?5';P:*;/7, 

:t3>/}^^) . y-hM/'^-v:h;ua>tfi-iS'. so 

(*«:«fc:ttDVD (digital 
versatile disc) 

[0 2 5 2] H2 0 (A) tJELg^S«T*0. 40 
2 0 0 1, ^j$#2 0 0 2. S*gP2 0 0 3, X fcf-:^3 
-SB2 0 0 4, \i^^Xtsm=?'2 0 0 5^<&^tJ. 
BJ0^7tSll«S^gB2 0 0 3(IfflVi^C<i:/0tT#*. 

[0 2 5 3] 02 0 (B) 

0, *#:2 1 0 1. *^gB2 1 0 2. §«tg|52 1 0 3, 50 
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m'/^^- 2 10 4, 9\-mmt^- h 2 1 o s , -7^' 

-2 10 6^$^t?o *^0J®%7tg«(SgSgP2 1 0 

2ic/gus;ii:;65-e^^„ 

[0 2 5 4] 02 0 (c) tt/-hMA-y^;m>t:° 

a.-^Th^. :^W-2 2 0 1, M^2 2 0 2, g*g|52 
2 0 3, +-7i^-H2 2 0 4, ^l-gPSS^*- h 2 2 0 
5, 7}?<>T-^ >i^V'^X2 2 0 6^*^t;„ *%Bjo 

»7tS««a*^2 2 0 3\zm^^^^tti^-^^^. 

[0 2 5 5] 02 0 (D) «^AW;i/a>lfa.-^Ta5 

0, *#:2 3 0 1, «*gP2 3 0 2, X-r-v^2 3 0 
3, «fefP+-2 3 0 4, #^1-i|i3}?-h2 3 0 5^*-^ 
tfo *^HJCD^)tSStJa*SB2 3 0 2tCfflVi§^i;!)^' 

[0 2 5 6] 02 0 (E) ttl2^j«#:^&ii;^fcil»acD 
(A#:WfCttDVDH*S«) T*0, * 
^2 4 0 1, M#:2 4 0 2, S*ai5A2 4 0 3, g*gl5 
B2 4 0 4, Um^^W (DVD^) M*-jX^).g|52 4 0 

5, iSf1^+-2 4 0 6, Xhf-*-gg2 4 0 7^^-^ 
tr. «S^8?A2 4 0 3tJ±i:LTiiili1ffgS:«^b, ^ 
^a5B 2 4 0 4 \t^t LTX^fiS «*«*f *I6 
MOfS3t»itttC:nS«S^IB5A, B2403, 2404 

±mm\z\tmmmf-L>m,mtiEh^^n^, 

[0 2 5 7] 02 0 (F) \td-^)Vmy'^7.':f]/-( 
(^y HV^>hx^'X7'l/-f) *#:2 5 0 

1, g*Sg2 5 0 2, 7-ASP2 5 0 3 ^^tJ. *|gBJ 
<7)|g^gittt^*a52 5 0 2 

[0 2 5 8] 02 0 (G) tttfx:t*;^7T*0, *«J 
2 6 0 1, «*SI52 6 0 2, m^2 6 0 3, 
-h2 6 0 4, U^3i>§ffiaB2 6 0 5, S#Sg2 6 0 

6, ;\*-y5^U-2 6 0 7. l^^A;^gP 2 6 0 8 , 

-2 6 0 9^^&-&tf, *^g^CD»^g|ttt«^aB2 6 0 

[0 2 5 9] ::::t02O (h) ttfl6»«eTfeO, * 

^*^2 7 0 1, ^^(:2 7 0 2, ^^§^2 7 0 3, ^^A:*? 
g|52 7 0 4, #^tll;^gB2 7 0 5, iJf^+-2 7 0 6, 
9^Wmt^--h27 Q7 . 7>x:^2 7 0 8^€:^tJ, 
*f8I^Of63tg«tt«7Sffi2 7 0 3tfflViSrt*«T# 

^5^iB2 7 0 3ttiieo«*{cefe©5:^* 

[0 2 6 0] jo. #*«J^r#alf|>t$^)p^®%>feff«*^ 

[0 2 6 1] Sfc, ±fB«?ttlg§tt'r>3'-^>7 h^C 
ATV (^r-y-jV^^I/f) ;S<i:(7)«^aft[iI«»*ai;T 
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[0 2 6 2] sfc, ^ytm9\mytLT^^^^mmf] 
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